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(^•7) q<qx\ t A, B, R, Z, M, m ^ n-& *3*1M *W £4.) 

£ 2 

1-& t 1 ^ D.L-l-el^-m-tl-^ 1 H-NMR-i- M-£rMl ^sfl^H, 
£ 2^ >£tg q D,L-#e) ^EA]- i4E-g_cg ^ i h-NMR-8: M-Bj-hfl ^.sfl = °1 ^ , 

£ 3-& f}-^£] D,L-#e]3i-EAV q-E-g-^o] H7 ]rt h]|^ a^n>szlEfl5i](size exclusion chromatography, SEC) 

(a) fe °]^o] tg^Q D,L-#e]^-EA_v q-E.§.<*-g- q^^a 3)3 

(b) fe ni^oi ^3*1 ^o. DiL _|^EA> u|.;e.g-<g-g- q-E}^ 3] 3. 

51 4±r t^olH CDCl 3 -g-DflSHl^ D,L-#^^-B^ <4H#<g ^ 4t^^l ^l-sTH-NMR* 4^ 
°14, 

51 5tt £ t^<HH D 2 0 -8-«fl5Hl^ D.L-l-el^-H^- 4B-§-<g ^ 4#el^"i ^ 1 H-NMR-g- 4-eM a^o] 
*\, 

S. 6-S- pH £JH] ^r°l#^-^S?l(cyclosporin)q 71-g-SH- 4e)-\E ZL2fl = o)c|. 

t^Ol ^S}^ 7]* ^ £-0*2] #5fl7]# 



7 r -g-S}-^ ?f|t ^ ^ t>]^ ^qjL ^lufl^l ^iH-M ^«fl^ €"^^<y 7l#o}cf. o)£^V 71-g-S}- 
T=-^Sf^ -fM -g-nlKwater-miscible organic solvent)^ #S] -g-°fl^l H+-g-^ -g-slW?]^ »£»] 

; -it Slfe <^7l» Vr-g-^ ^#4 ^£^!t -g-sflq^ <* 7fl^sVq -g.g)iAl7l^ « 0 v*]; idr-g-^ 4#-& 

^1 32] ^^1^ -I-°fl -g-^flslfe ^-^-^(complex)l- ^^l^r « 0 V^; zi^jl, ^-g-°-«°]] Tfl-S^Mlt- 7)-S)-q} 

n ll3-g- $-SSr ^ \+*^ i^l^lxr *|J-»a gB] 4~§-£l:n 5U4[Leon Lachman, " The theory and prac 

tice of industrial pharmacy" , Lea & Febiger, Philadelphia, 1986]. 
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=l # ^*fl D lll* & ^f-^(droplet)^ #3 3 7l7)- ^ nm~^ /anS. ^o]?} 7}^t}^, ^7} 

Vf-g-a 5L^"Sl<H ^-g-oflofl nl^|5>7ll -g-^ ^Efl* t^tH £cf. o] E -]*V ol 0.5. nl^S-g- t§s§X\^ t+-g- 

71* ^ Sfq-o]cf. 



31^^*11 Sl-SV ^2/$ Sr^£; $7,}°) ^Wlfe 1-4 ^S^o] 3. ^1^41 l-S.(hydrophilic blockH 5tU, a} 

tfl^Hlfe 7l#o2l- ?lSl-^ol 3. hydrophobic block)* glcf. # 7 1 .g..a.oi #ofl av 

-g-^lfe o><a, «Vtfl5L 1-s-ol t^-E)<H 01 o.^, -fM -g-nfloil *v ^Tfl ^t}. 7fl<g:g-^]fe o] ,2. Tfl ^ %^*fl <4 a] 

ol^l^*^^ §-= r sl^Dil, ol^-^l^#>y^fe -r-g-^H £fe ol^nl>i(ionic micelle)* ^Sr<*l 

5L °]sfl ol^ofl 3]*V uf-g-Aj <3^* 71-51-7,1 ^Cf. olel^- 7fl^#^^l^ *l«tH+ -g-ol^oj, E^( twe 

en) EEfe i^-(span) f-Sj =-«l fKsorbitan) -fr^l, 1-^*^H1^^ 2.t<l}-zHl 3] = *£^1(BRIJ ^ MYRJ 311) 
^ *l a oH> -n-s^flsl *3H€« #el# ofl^Eil s Heflai^l- ^ ^.^^-AHi^eiioiEl^ -7fliB] 



-8-^*1 *H 0645145X^1^^ \4--g-Aj ct # o] T^g^Ej-^^. Hlol-g-Tfl^^lol H5)l£S«l- ELCCremophor EL)# 
^V-g-SH 7l-g-£M7lfe *$*$o] ^-7)s]o] 01^. n B\ 14, Aj- 7 ] 711^1-^^1- ol -g-s}-al 7 r -g-5}-€ \4-g-Aj ^.g-g. o]^l ofl 7$ 

T 1 Sfe Hl^^-S. ^Aj Aj- 7 ] 7il^#^^l^ a^*}*- -g^ A^g-O^g. °JSr^ Af-g-ol nfl-O- Afl^H, ^-g-o»Aj.o|] ^ 
Srfe D 1H^ oj-^A^ol ^-f ^-AlTi m o V^1^- °M-ol <t|#Sl^ cf^o] olcf. 



^1 ^^°1 ^^«fl^ ^Mfl- oj-g-sH ^-g-^ 7l-g-s)-5l-^ <g^7V ^sl&cK D ltf^*l 

^1 5,449,51331011^ ^*fl 3^°] -°r^?l ^l^r^ 1-^-4 ^±3- ^€ °1^ ^ ^ 

^^(block copolymer)^- ol^-«>1^1 Jl^-7>1- ol-g-^- ^--g-Aj oi t2 ] 7 ^^. 7flA ) £ |^c). 0.3., ^)^^ 

i^-7>s #Bl«ll^«#e1#*, ±^^§ Ji-a-71-s. #e1^l^ -B-s.^1, s-^i i-eiHfl^j o>i^-EAj-^. aJ-^-^H 2)]^ o) 

^ ^ ^^1H1 ^Ml<y ^i^HlA] HL^ i« ?!£iEli!t 7>-g-^Al^l B]^ 7flAl§l- 

Jl Sicf. nelM-, ol jig-^l- ol^ofl A>-g-sJ ^el^fol^A} -f r £^l^ ^H 0 ^ 7l-^^-3fl£l^l Qji ^Sfl^nV -g- 

^^1>** °J^-7lfe ^-Sl cj^ol o^cf. 



3E^V, nl^-#^#Sl ^1 5,429,826Sfe 51^: 7} o] #sl<^^^#e]#3!l- ^1^^ s^o] #aleJ-EA].o] o]^ ^ 

C}^ t-^ ^f^^lSl ^cf7Hl o^^AV o-i^s. ^*V A]?1 ^^*V^] # --g-oB^A^ j,^.^ D|^]^A|7J C|-g- 7>ja ^ 
ig-7V nl^-g- ol-^^Al?!^ 7l#* ^§1-^14. Ziem, O] 7l#* 71-S Jl^-7>7> ^-SflSl^l ^^j 

«1 Slcf. 



^-°o 1 ^ ^ ^it^Hl -g-g-su 014. a 0 v 7] #e)eJ-B<4 *£^1^ n S-71-^cfl 4^ cfo o tsv 7W 

^, ^-71-^ 2,000 ^"S- ol^ v<5 llA-l ^7] a^^. ol-g-sj-c^ 01-0135.^3] ^(microsphere), uft<a7l-(nanopar 
tide), Jlg-7)- ^(polymeric gel) ^ ^^^M^K implant agent) f-Sl ^Efl^ 7fl^-£l AA cf. ^ij, $7>^= 2,000 t 

^- olS r o] Jl^-Affe pH 4 °KVo} -g-«fl£l7l nfl-g-ofl ol-^.g.^l^ 7fl ^V^ A ] £7 ^ ojojc]. 



°H1, ^^71-1;^ SfSVAi is ^Alslfe g-7)-^o| 500-2,000 t?°J #el^-H^ -R-£*1H- *]]^\<%3i, ^7) -ff-SL 

^l7 r pH 4 olAj-^A^ n)^^- ^Aj5 rJI v+^-A^ ot-.^. aJ- 7 | o] ^ tfl^-ofl *Vf r A) ^ ^^-Aj oV # o] ^-g-2^7V 7}-^-*V# «k V 



^fl-p-*! ^-2003-0032896 

£ ^*fl3^H nsH, P H 4 ^-g-°JHH JL&z} $^«Hr q&n^ W^^^J: -8-5= 

-g- 2.4* ^"^^ pH 4ol^ 0) |Ai a o V 7) f^^EA} -B-S^flS. nl-t-i" i^r*} ^sHr 

5E*t, £ ^3 S£C}-1- pH 4°1#<HH Aj-7] f.^3J-EA> -a-SL^lS. # s} n] ^ vflJfofl ^-g-^ of^-o] S ^ o}= 

«H S#l~§- ***Kr 3 oil}. 

#71 -EH -8; ^S>7l 
# ^l-^^cl-. 

^-^ o. pH 4 olAj-^A^ Aj. 7 l 1-el^-EA]. -jf^flS. ^Ajs) nl^ vj|J^|) x^-g-Aj ot^ol S#-§~§- 



RO 



CHZ — h A "H" 15 ^ C(X)M 



(#71 ^ofl*!, 



0 



A tt — c-o-az— o ] j7 > 



n o 

B C — 0 — CKY — , C— 0— CKTCK.Ob-ai^Oh- 



i 
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n£ 1-30S] ^ojt^ 
m-8- 0-20^1 ^°)<4.) 

*H, ^ «f^2lS>7fl^ D,L-f5]^, D,L-^S^2}- ol^gJAj-o} ^f^j, D,L- ^*^), 

EflS] f2]?l-EA} -H-S^l* ^^rOllA^ Jl^l Aj-Bfl^. ^7.flSH, ^7] ^2] i^#Sl<H£ pH7}- #^o| u^. 

a*V, Aj- 7 ) f£]i|E^ -fj-JE^jfe cf-g- ^ "VcfC. ^cS-Aj^ol^ul-, ^1^71, «l!S^7l, ^^i:Qj 7 ) £ ^ ^n);£.Qj 7 ] 

^ go] ofl^EflHSl-^ -R-SL*)!* |^«H, Sfe nfl^ 7 l ^fe o))^ 7 l f 0.5. ^sj.^ -fi-5L31«- ^^*}-cf. 



a> 7 ) -^£^]7|- ^-g-«-» iflofl^ n^-j- ^Aj5> 7 i ^siH^ ^-g-°JH) -g-*l] ^ -g-*V ^ ^T-flsRr ^ 

^Aj ^ ± + a£ 7 ] 7 } ^-g- ol^olo> 7^5}- tf. 3. i^Aj-g- i^E^fe <H] ^ Q H Jf-^S] ^-7>^o} T^jtg g-i&sj 

^-a>^=^ 500-2,000 &7l-^o) 500^-B °l5M<3 §ofl 04.^^ -g-sll£)ol 7>*fl 

7V ^^i, §-7>^ol 2,000 W olA.Vo]^ ^^Ajo] uj-^ 5H^Ai n)iS ^Ajol o} ^ 1^-. ^^^o] ^-g-°J{ 

<HlAi -g-tfls]^ niAi^. ^ &7fl ^c)-. oie^sv #e)^EA]- -O-i^O) «- 7 )-^^ ^i^a] HV-g-^t, Al^t Rl 



^fe 21-^*1 -g-^s]^ 2}-%a1 -|o. ^oji Aj-Efl^. 0.14, a o v 7 ] p H » 4 °1*}5L a^sf^^- 

HA_V $-5L%}7\ ^#^-g- ^ ^ Si 4. pH 10 °|4M*1 7f^^-3|)£lS5L, AJ7I 

^-eaJ. P H 1-10 Aj-g-^v ^ ojo.^ a 0 v 7 ) ^7§- 7 >-i-ol ^^-sfl^ Jl^A)-^-^ jibI^ nfl, P H 4-8^ 

>3$HH Afl^ ^ 4-g-s^ ol-lWl-c}. 



^ ^^2] feltB^ -fr^^l* oj-g-sH pH 4 ojAj-oj ^^.on^A^ §a].a17J ^ t 3_ 7 }>* u)]^l Efl 3j (SEC) 

S. ^ a1°a^, 3 7l7V ok 9-21 nm°J-a- <k v =r 9lW. £.3^3. 

6oll q-El-HS ^2|- ^o], aV 7 1 #21b4-eaV o-i^^ ^5:7)- Al^-^s. ^Aj£]- ^ 7 ^ ^^Sl-oj gj.olcs.Al oj-cl^. d 

4^°^7l S~ #°l£«y7l ^ISsM 5}ol^S.A] rg^ ifg-S] ^7>A)^^S- ^ ^ S] ^ d] ^ *Vig=oj ^ 



- 5 - 



^fl^ ^-2003-0032896 



O.S., 1°1H Rol f-sjaJ-EA); -S-HSfl ^ RO] ^2:^71, t^j-i^l, ^n].^^, nfl^7l 

(1) lO)]^ RO] ^^O] i^^-EA]. 0. £ ^]0] ^Hj-rfofl °X0]X], 

^"71 ^TJllS] ^#ofl ^^T» 7]5]o^ t£lt^i ^A]^A-] Ai^-7>^ -0„e]j7n]§ 7l)7]S^ #7]] ( #7fl 

2), 

Aj- 7l ^-£^1* ^ HL^ «5] ^-g-->-»* 7]S]o] -g-3flA]7] fe t^K^l 3), 

^"71 ^-7]]32] ^-g-«J] O-sL^Z] #e]^-EAl- ^-£^]» Aj #sH = ^1(^14), 

aJ-7] 4^?]IollA-] <go]^i #e)H^-EA> o-£^)]oii M ^^el'S-a: |7}sH s|-*M Ro] #e]^-EAV -a-s^ll- 

Aj"7] ^3,^o\}^\ #7]) 5fe -flSf^ ^ 5UA°1, #7]] 51- ^ Ol^-^S. *]:&£] 7] ^ ^ii.JlLAlAj-71- 



^7] #7]] l£ 2-sls.s.A] 7^4a]a]- ^nfl&o] 100-200 ??2] ^^MM 25-0.1 mmHg^ 

sHH 6-24 A]7i tV-g-A]^ fs]^EA> -fh5L^]l- <S^4. *M 4Ja]^o)]a-] #7)1 1^ aV-g-A] t 

^°H V S?i ^ «V^-a17_H1 tr}-^ <£o]x}±r #^^ea_v -a-£^]2] §-7>^= ^ <Ht«<>l ^Sl-^ ^ 9l°-*\, ^"71 

2?i# 0 l-g-«H 7>^- Hf^^ i-e^HAl -R-5^11- ^^r ^ -^13 °-5, ^^- £ 7> ^z^s uV-g-AlTj-o] 

Zjo]^^S-_ ov^o] 3]-ol-^^ ^5J 5 ^-7>^o] ^7^1- Jl atb ^7>^ ^ %[C]-. 



#7)] 2^ Aj- 7 ] CJ-74] lo1 ]A^ |E]?]EA} -H-S^H 7>S]-^ f5]^EAj -a-5L^|» ^A|7}A] §o]| ^-^ 

#^Jin]l. ^7H*Vl4. 

ti-7i| 3 ^-7] #e-l3]-EAj. ^£^]s. pH 7 °)aJ-s] f^Aj cr^ ^-^-e] ^-g-<*] ( U }aJ-a]s]-7fl-fe P H 7-9 51 ^r-g-^ 

°fl 7H?^ -g-SflA]7jC]-. 

^7^] 4^ Aj-7] -g-s))^ -I-e]54-e-LV IN pH» 1.5-2.55. 2:^sH #^^^1 -^£^1* A 4ir A \ ?\ 7\ i-f , 

£^ ^71 ^7)1 3o)lA-] ^o]^l i^sJ-EAj- o.^] ^^-ojjol] q^-SJLoilfj- cc^ - o] ^-7] -g-Dfll- 7]-SH # 

el^-M 4# ?}3-&a]a}. oj-ci7 )# #e]e+EA}. -^£^]i- <^^c]-. a o v 7) ? >5^.a]a]. 

^-^7)1- ^--B-*}- 1-^e}-eav -^.^1^ --3^ ^-7^ 500-2,000 t^-S] 31^-Al-olcl-. 

BEt.K ^-7^] 5fe #71 ^Til 4<H1^ <^ol^l ^^e^EAV ^-£^]^- o>^]^. ££fe o]/j|S ^^-o»o)] -g-SflAl^l Q^^^E. 

%, ^uMlf, ^titf, ^A_V^. # cr fe ElAVe)l-o] 7 f5>o] #5>A]7J :f -g-ufll- #^-A)^ 5]- «]-*] 15 

£ A| E ]^ ^ o]^^ AJ-E1HJ7, RO] ^iO] fe]^ -^-£^1- 74lS?H}. 

t}-^ BJ-CJ-O] ?]-5^A)A}7|0) f-e]^EAV Aj^oflA^ J7^5LS] oB ^ Aj-^^. a^flS]-^, *1» -g-cfo] ? >5^-A]aJ. 
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(2) S£*K 1«*I|>H Ro] o}^|t7|, 425:^71, q)?}±<£7), ^n] S <5j 7]) ^^7] cc^ ofl^7l°] -|^S A J -fK£*fl3l 

2_«1=3.a1 7J.eja.AjAV -B-i^l JLii^« 7>^, ^H§^ ^-g-A)^^ Q^i^A 1), 

^7]]1S] Ajj^i-ofl 7HM #^JL^ -fr£*||# ^l^l^H A^H^ ^(^Tfl 

2), 

A 0 V 7l ^ej^j=A} ^ ^-g-°»-g; 7 j. sH -g-sflAl^l^ <ar7fl(l&7fl 3), 

^o V 7l ^7^13^1 ^-§-^^-^-£1 ^ej^JLAj. 0-^j.g. ^7J1(^14), 

^"71 4#7flojjAj <£ojAl ^Ej^^A]- -ff-^l* ^A]. JjL^g- ( <gS|. 0H)EA> ( ^S}. Hfl2;A]. ; <* S |- TH1?VA). ( <gS|. f D ]EA^ 

JU^S-Sj- nfll iEfe Ai£^ °HH4 «}-g-Aj^ ^^3.^71 ^7l« Aj^Aj^fe c]-7)l(cj-741 5), ^ 

Aj-7l #ej^-M ^ <£^<§-g- |7}SM SKvai 12 j ro i o}*\)^ 7 ], ^^7), $}?}Sl<£7], ^njm 

^7) ^"cHHH cj7^| 6£r ^ ^7j) 6^" *8^*} ^~°r^ °}-&<L3, Aj^SjA] ^^]^7]^ 

^"71 <S7fl 5fe #7] ?}s.ja-AlAV rt t V7]l: ^-R-tt #^1^-^ 3^ ^"i", °MlS-tV, <*3j- ^2:-*+ <*3j. 

*l|*Kh <g3* ^}h^>, :8.iLH.s)- nfll J£fe iLiL5i3} °\M W u J-§-^l^ ^l^s-Al ih^l* o}M]Tg 7 ) t «fl^^7l, e)1^> 
^°J7], &;v}*L<U7}2] oll^Efl 2^5} ^7] Hife <H1^7l^ ^sj-jg -B-£^]S ^l«-t!-cf. 

3Eth £ A o v 7| #e|sJ-SA> -fj-SL^S- ^a^ j7«. 7 > nj^s-g- s^-sj-fe ji-g-74 i^-?bfcf. 

iEth pH 4 ol^°l)Ai ^Ejej-EA)- n] ^ ifl«.d|| i^-g-Aj oj^oj i^-^g ojsv^ 3^ # 

\+-g-^ <?]^H ^ £r ^^§1-71 ^*H, -g- t^Sj #Bls4-EAV ^.£^4 oj-g-fj].^ pH 4 o]J$si\ ^ 

-g-^^l^ ^^51-31, Aj- 7 ) ^AJ^] n)^ m-^o|| v4.fi.Aj ^Al^ 71-g-Sl-^-^. ^^l^ofl Itfs.^, ^-g-Aj 



^ Vl ^^ fe]^ °l-§-5f<^ 7>-g-5}-^ ^ Sife vt-g-^ »<H] cfltt -§-^517}- 10 mg/mi o]*}o) 

ot #0]1 g ^ ^loiefs A |-^-7l-^s>cf. cfli^?l \4--g-Aj oj=i-5Lfe ?flSJa^-#, ojEej-au^ A>ois^ 

ni S u|-i Alu)-^^, s-^ulAi, ^D)|aef^, ^e)|^- A]2l)1 . Tg^-^j qsfl^^, c^a], e^ M> e)-o|^ 

S]£L5.3E]£, clcfl^-A)^ r ?l ^^efl^olc oltq-ol D2, #^<*|-nl^, ^3.^^-511*)-, fffl^V, t^S^, ^ 

^24 •aa-y-, afl2:qc>>^lBl, S))iiH>al^-, #^-^-^0]^ A^4o|o)-^l > Aj 3}-o)l ^ e] o>c] of 
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' <#7] \+-g-^ ^el^H^V -B-S^lS <8^« M1^-<H1 3^*1 5L#5]7l #el^B^ 80.0-99. 

9 <d-g-^ 0.1-20.0 MilS ^7}^. 

fe]3|EAj ^-HSiife e*«-a- IHft!- *1-S ^Efl^_ ^l^sH ^ Hife ^ $14. 

hI^^p- H+-g->y ^ ^ e^- ^-2] fo^^as a 0 v 7] #^^-eav -o^^on ^ 

£*V pH 6-7^1 ^l^oflAi a-]a^1 nl^o] ^^£]7ll 8}^ *fl^.2.JL *HisH, ^T 1 pH 1~2°] ^ 

9X^. 



¥^2) v+-g-^ ^3 ^ ^F-^l ^1-71^ ol^-eVcf. ojn)] o]^ pH - ^^-oj 

ptH «l*fl #£Lv\, <s*«M ^#<H1 #e|^-B^ ^ pHofl^ife ^ Hlfe ^ ^Efll- ZLcfljg. ^ft- 



Aj-71 -j^ESfl* ol-g-sH Vt-g-^ ^ISsfir S|-7l<Hl M-Hf-fl n}<% 

Aj-71 l-el^-H-i} ^ \J-g-^ °H1€-, °M1^V oil's, 4Mmsl, ^#5-5.^1^, o)]^, nfl^-g-, 

cf. ^71 <&<H^1 ^Wofl 7f*V^ ^r-g-^^ P H 4~8.iL 2:^*1-^ ^i^S ^7l 

-g-Aj ofg. ^-o. D]€ ^ofl^ ^^^2:*Vcf. 

o} ^)la*!-cl-. 

^ ^JaHH nj-e^, v4-g-^ ot-o) s)-5el^ ^ ^H#^^i?l* ol-g-SM 7>-g-Sl- A]*j-g- ^*8?V ^34, D l 

'tfil H7]7> 14-35 nnHJl, ^7l \4^-Aj 0^=^.0^ -g-sfl£7> 10-25 mg/m«^ 7>^-Sl- ^<£lt ^ 

^21 »g^7l- ois). ^aH| ^ ^^<^Hi sisfl <h«1 ai o.s.€- *H*islfe- o>qcf. 
^Al<^| i~i2 l-el^EA). -a-t^o] ^ 

S&7l-fe 2-^1^^-aI ^1-s.^-aIa} f r 5L^]l- #o)l^ol 71-^(100-200 ??) ^ ^-^(lOO-O.l mmHg) a^SHl^ 6- 

24 Al# BV-g. Aj7j ^ Aj^l^H A)lSSj.^Cf. 

< ^a|<^] i> DX-^el^^KPLA-COOH) *}-Aj 1 

D,L-^eaV ioo g-g- 250 mesl ^ ^5. afe}- ^ej-i3°fl >gJl S^l* ^ 80 7f^*V 7]fl- f^^-ofl^ 

71-1 ?! ofi^ellolEls 25 mmHg^ ^oj- S |.^ Ai 1 a]^V -§-0]- aV^-A]^ jz}^^_ ^^sj-^ ^7} sf^cf . 
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F * ^-§- -8r£« 150 °C3. #&*]?]3L, <&n% 25 mHgS. 6 «}-g-*m * •?}-§-* ^^Jg 

* " ^#^1 2f« f^r^l ^1 7>*M pH 4 -.-g-oflcHlA^ -g-sfl^ *\&7.}^S] ^-ejjl^l- ^]7ltl ^ ^#^1 Jl 

IN <g*J ^-g-^-g- ±^ 7>§H 4*1 ^r-g-^* pH 25. S^Sl-^A^ ^-g-Afl- ^-g-^o,lA-1 a}#a]£cK j7«.^|. 
1- f^S 2«J1 t-1 ^ nf-g- ^<y- sH ix-l ul^^^ S-g-^ (D.L-l-el^-EA^ 59 g ^s.^ 59%) 

# ££4. ^5 ^-a]-^ 1 H-NMR 1)^.5. ^sj-^o.o}, 540 ^o^cf. 

< ^a]o)1 2> D,L-#el^-EA].(p LA _ C ooH) ^ 2 

160 'CI ^Al^ji, ovsj-g- 10 muHgS 12 wV-g-Aj^ ^J-g- ^l^sViL 4^1 aJaH 

12f -§-°JtF ^r^sf^tq-. D,L-#e)^H^ 66 g(^l- 66 %)-8: "2x1^, °1 «J1 ^5 1140 

< 3> D.L-l-al^-H^KPLA-COOH) ^ 3 

160 'CS. ^Al^ji, oj-a^. 10 mn ,HgS. #<g-$>- 24 4^}^. #'1 

12)- «o V tl# ^r*3«V£i}. D,L-#el^-S^i€- 71 g(^» 71 %)* SL*], °] nfl ^-g- ^7.}^ 1550 t 

< aJa^] 4> D,L-f-^ ^-B^(PLA-COOH) ^ 4 

SHr 160 ^^]7]JL, <$n-i: 5 mniHgS ^l*- 2iH°\]*\ 24 a]^- aV-g-A]^] ^j-g- *ll <2] sKn. ^7] aJa^] 1 

4 -S-°J^ ^-Sr ^^Sl-^cf. D.L-l-el^-S^ 75 g(^# 75 %)# <£Si°.^, °1 nfl ^3j-^ 2100 M 

Aj-7] AjAjoil i~4°flAi *>-^ *V D,L-l-el Aj--g- 5V7I £. ^vflSJcf. 



[a?. 1] 





«V££51( e C) 


^-§-Al#(hr) 


°J3(mn)Hg) 






1 


150 


6 


25 


540 


59 


2 


160 


12 ; 


10 


1140 


66 


3 


160 


24 


10 


1550 


71 


4 


160 


24 | 


5 


2100 


75 



* ^ <H?1 a^4/4i€ £M) x 100 



< ^Alofl 5 > D^-sJ-EAVsj. ge]#^V2] ^-^^-^(PLGA-COOH) ^ 1 

D.L-^-H^ 55 g(0.6 mole)5]- #e)#^> 45 g(0.6 mole)* ^"^1 250 mis] 3^ f-e o}-^ ^ej-i3L°fl ^Jl, «V-g- -& 

150 'C 10 mmHg5. 3:^o1)a^ i2 a]^}- uV-g-A]^ 7^ A}^JL, ^7] ^}^} 1^ 

& a o v ^-i- ^r^^Scf. D.L-^-SW ^^#<4£] ^^^-^(PLGA-COOH)^ 63 g(^^l- 63 %)-§- ^Si^.^, °1 °fl 
^-3- §-a>^ 920 ^°l5icf. a*}, D.L-^eav/^^^av^ s. H] - 52 /4 8 olJJcf. 

< ^Ala|) 6 > D,L-^S^}4 #^#^VS] ^-f^KPLGA-COOH) ^ 2 
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" DX-^-B.^ 73 g(0.8 mole)*f #ej*-i> 27 g(0.35 mole)* 250 mis] 3^ f-e #^i3<>l| ^51, «!-§- 
^r£f 160 °C5. ^Al?) 51, <&n-8r 10 mniHgS. i2 a]^- «V^-a1^] ^J-g- ^«alS>5L, ^7} *?aH| lJif 

fHj-g- D,L-^S^ ^^^l(PLGA-COOH)^ 65 g(^-f- 65 %)* "SaI-^, 

°] *H -g-*}-^* 1040 ^olJJcf. D,L-^S^i/^^#^ -§-«lfe 67/33 o]^cf. 

< aJa1<^1 7 > D,L-^B<V3l- ^-f^fl(PLGA-COOH) ^ 3 

D.L-^S^i 91 g(1.0 mole)^ ^el^ 9 g(0.12 mole)* ^1 250 ml^ 3^ -§-e ^ #2f^3.<Hl ^51, «}--§- 
£t 160 tS. ^ A l7l51, 10 mmHgS #«g-# ^olM 12 a^ al-g-Al^ 7fl^S>51, ^7} -^aH] 13). 

^ a o v ^* ^r^S^cf. D,L-^M4 ^i^tf^ ^§^](PLGA-COOH)fe 68 g(^* 68 %)* ^ft-^, °1 
nfl ^>^* 1180 ^^ojcf. £E$h A^-g-o} D ,L-^^/telt^2] 91/9 o]°}i}. 

< -^Hl 8> D,L-^H^i4 #^$^J:^ ^f^lKPLGA-COOH) ^ 4 

D,L-^S# 73 g(0.8 mole)4 27 g(0.35 mole)* 250 ml^ 3^- f-5 h}"^ l-2f^S°ll ^51, «}-§- 

180 "CS. Aj-^A)?l57 ; <y-^* 5 mmHgS S^^a^ 24 al-g-A]^ ?J,g- ^Sj-Jl aj- 7 ] ^a]^ luf 

«8«- w o^* *r<9*f£c|-. D,L-^H^ ^-^^l(PLGA-COOH)fe 73 g(^* 73 %)* £2}°-^, °1 

nfl ^>^* 1650 ^^ojcf. S *V ; D,L-^-H^/§^#^ *a]^ 71/29 °1£e}. 



[3. 2} 









#-M*Khr) 


^(maiHg) 






















5 


50/50 


52/48 


150 


12 


10 


920 


63 ; 


6 


70/30 


67/33 


160 


12 


10 


1040 


65 ; 


7 


90/10 


91/9 


160 


12 


10 


1180 


68 


8 


70/30 


71/29 


180 


24 


5 


1650 


73 



< 9> D,L-^-B-tl-^ ^t^^ ^f^KPLMA-COOH) ^ 



D.L-^B^i- 75 g4 D.L-^'i^^ 25 g* 250 ml^ 3^- f-B}^3°fl ^51, iSH>7l» ^ltb 80 "CiL 7> 

It!" 711-^oflA^ 7V<g ^ ^-ov o^^iHlolE^ 25 mmHgS ^^SH^ 1 'J}*^ ^^flSffe ^ 
£* ^l7i§f«cf. 

^r-§-*£» 180 "CS Aj-^Al7l51 ; -y-^* 10-20 mmHgJL 12Al^V ■§-<?> «»-g-tl- ^l^sj-JI, Aj- 7 1 

^Al^ Jg-<a*l « 0 V^^- ^^sf^uf. 

D,L-^S^2l- ^^^^ 54 g(^l- 54 %)* <£%L<>-v), o] u$ ^l-^* 1750 Si^. £ 
D.L-^^-V^-'i^^Sl *Hlfe 85/15°lSicl-. 

< io> fH)s.Al D,L-t5)tS A J *£^)(AcO-PLA-COOH) ^ 

Aj-71 2<5flA] «J-Aj*l D,L-1-^^^V(^^^ g-^f^= H40 <g-#) 50 g* ^Sl- *H1S<4 20 m«fif tH] 250 ml 

f-e}i£L°]] ^5L ; ^^7l» ^^1 *} cf* ^^7|ff sH^1 4 A]^- g-ov sl^-sf^c)-. 

<Si^ «Mll A i* ^^-*H ^171*1 4*. ^* ^^#* #s] -S*h ^-§-^flo)] ^^j-sv c]~g- A-j oj a-] 
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* 3L&7.}% ^fj-^ji. 2«i Cf-S-, ^ oH^4| ^r°li, ^ H-ZH-il #-g- 7}*l-a} j^o} - 

^l^sf^cf. ^ej*M %^ ^^-i- *Wl-:a, ^7]s. °MI£-§- ^ItIsH s^si ^n^s) D, 
.. L-»^^H<l>(46 g, ^-f- 92 %)# <2$}4. 1H-NMR ^ 2.02 ppm^ s\EL5L o^s-a! 7 1 » 3*°}^ 

< n> afla^^-Al D,L-i2ltS4 *51*fl(BenzoylO-PLA-COOH) ^ 

* ^MSich 'fflail^M D,L-l-emH-tf-8- 47g(^s.l- 94 %)m. <g£4. 

< <y*H 12> t D H°^ A l D.L-l-el^-H'tV -ft- 51*11 (PalmO-PLA-COOH) ^ 



Aj-7l A]Alaj| 2 ol| a^ *}-^ *V D.L-l-el^-H'LK^^ 1140 20 g-g: 250 ml #e^aL°)l 1 

20'C 7|#2:(oil bathHH i^AJL ^-g-^ ^^1^1 ^fl7l§l-^cf. 7)-g-i 50°C3. ^H-I^L °Hlg- 50 m l» 

Jl-S-Afl- 24-^1 ^-^Cf. <*5}- ^nlEAV 5 ml -g- ^7V*M 50°CS *}5L ^i€^7loflA^ 1 

1> 4*1 ^Hl^-'Hl ^ >£-§-^#* <g -§-*!- #^ ^ ^-g-^ofl ^^*V ^ ggtf] JI-£a)-» 

<24. 



Jl£-4«- ^-^SM 2«1 ^mfr cf#, ^ ^Hl^^l ^lul, Jf^ ^-AJ- o^uj]^^. 7HH 4^ <t 

^71^4. ^3*H W-^ll^-i- Afl7Hs>ji, ai^- ^^- 7ls oHl^* 7^sH ^is.^^-a) D,L-#e]^-s 
-f|-51*ll(19.1 g, 96 %)-§: "Silcf. 1 H-NMR ^ 0.88, 1.3, 2.38 ppm^l 3)H-iL IMS^H 2}-°] 

^*H1 13-22 t^^E^V -fr 51*11 3} 71-=^a1aJ. ^ 

Aj-71 AjAlo)) i~i2 oflA^ f-A^*}. l-el^-EAi $-5Ln]% <>H1€- Slfe <^H1€- ^r*^ 0 !) ^91 ^, ^^ri^-H#, ^14^ 
?MK^ ^f- a^r ^>^:# ^-g--^ ^-g-A]^ 7lliSl-^cf. 

< ^^1^1 13> M-m#^(PLA-COONa)sl ^ 1 

A oM AjAH] ioflA-1 ^-aj*v D,L-l-al^-Ji^(^iij^ ^-a>^= 540 ^s.)* *Hl€-°ll ^r?l ^ #ef^aL°l] ^Jl, 

4:^2] o^l^. -g-ofl^. ^g].^ cf^Sl ^Tr^o]} S] ^ ^- P H7f 7<a ^* ^ ^, ^ «>ni-1l^# 7V§V^ 2]-^ 

^S-Sr ^171^ 4^- ^El^31 ; ^.nfl ^HV 7 ]^ ^S^- ^tA] 71 JI «AHol J7*fll- ^$14. °1 * 4^1 ^ <^Hm°ll ^ 

^ ^e^W -¥-^r ^Hl*^ ^1 ^1^*!- -f ^Hl« ^1 VA 1^ «^sl ji*]1 Aj-Efls] DiL -i^Bi.EAV q. 
m#<g(^l- 96 %)% <a^4. 

§1-71 51 22) 1 H-NMR* -f-sf^ 7l-ss.AlAj.7i oj o]^j 3j a7 > 4 . 8 8 ppmoll^ ^H^lfe 53* ^-^Sl-^-^^, 

i^4t ^r^* nil P H7> 6.5-7.5214. 

< -t^Hl 14> I-bI^eav i4B#^(PLA-C00Na)2l ^ 2 

A o V 7l ^AH] 2 oflAi ^*). D,L-#Sl?l-EAV ( ^ 3 J 5 ^A)-St 1140 ^,4^ ^-g-ojj^. A^srl-fe AllS) 51- 

^7l AJAH1 122]- f-<i}$ ^^SJ-O^ l-elB4-^Aj. U|E # <^(^S. # 95 %) ^ ^J-Ajsl-CJcf. 

< -^^Hl 15> °H1^- A 1 D.L-I-eI^-eaV ^^.^(AcO-pla-coo^)^ ^ 
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^*H1 10<HH °M|^-*1 D,L-#e|^B^(^5 1140 ^€04 ^-g-^-g- A)-g-s|-fe 

3}-gr aJa^] 122)- ^*8*H <*Hm^l D,L-#e|^-B^ M-JE#«g(^S: 95 %)-g- ^ 

< 16> ^nj^Qj^A] D)L -f.els}-EA]. u}e -§-<£(PalmO-PLA-COONa)£] 

A o v 7l l2<Hl^i ^nlS^^-^l D.L-^el^-B^C^r^^. ^-^1-^= 1140^-B)^: =r-g-"3 (28.6 v/v%) 

(lN)-g- 7fsH 

dfc«8*l oH|s -g-ojj.g. cHko} -j^ofl 3^*1 * pH 7> 791 ^91 -f, ^ <4^1£-§r 7}^ 

*fl7Rl 4-§- ^E^l-Jl, -g-^ll ^t7lS <>H|^ ^-g-o-fl* ^^Al^Jl ^AJjo} J7^1- <£o}cf. OH- UfA] -^^ 0H| 

a] D,L-#^^S^V ^--^(-^^ 96 %)i ^ojcf. 

< 41 *H i7> f-el^-EA]. ^-#«(PLA-C00K)^ ^ 

^>7l A]AHj 3 o)lA^ ^-Aj*l D,L-#e|^-S^i(^3 1550 ^^i^l- ^-g^* A>-g-S>fe 

< AJAH 18> ^21^^}- q-E^-<g(p LA _ C0 0Na)4 ^ 3 

^7) 4 <H)Ai D.L-^EmH-iK^^- 2100 A>-g-S>^ A J"7l ^a1<^1 125+ 

U^* #el^B^i 4Sf^(^t 95 %)-8r ^5>Sa4. 

< ^a]o)1 i9> d.L-^-e^ ^-e|#Aj.o] ^.^^-^oj ufe #<*(PLGA-C00Na)4 ^ 1 

Aj-7] aJa^) 50))^ d.L-^-B^ #e]#^i ^^1(^5 -g-A}-^ 920 ^S-)^- ^Aj-q-e-g. ^-g-^-g- Aj-g-sJ- 

98 %)-g- 

< ^Al<^l 20> D,L-^H<*2]- ^^-Wr^S] H-H (p L GA-C00Na)4 ^ 2 

Aj- 7 | AjAloj) 6 oflAi ^-Aj*V D.L-^-B^ ^^K^r 3 j5- §aV^= 1040 A>-g-S)-fe ^^sf^i, 

Aj. 7 | aJa H ] 12S! f ^<a*V « 0 >^^ ^^*H D.L-^-S^sf #^#^>2l ^f^Xflsl q.H-i-<S(^l: 93 %)* 

4. 

< ^Alo)l 21> D,L-^-M4 ^e1«^4 ^-^^Mflo] ^#<«(PLGA-C00K)4 ^-Aj 

^7| ^Alofl yoll^i D,L-^J=^}2f ^^#^} ^^^1(^5- ^-a}^= 1180 <S*)4 ^-g-^^- A>^-g)- 

2 %)^- ^Sl-«cf. 

< -£aH] 22> D.L-^-S^-^ #Hl#^ ^^|°] ufE^-^(p LGA _ C00 Na)^ ^ 3 

^71 AjAlofl go)]^ D.L-^S^ #&1-1^_> ^=5^1(^-2- &AfSl 1650 -tS")* Af-g-Sf^ 7^% tl}jL, 

Aj-7] AjAlo)] 13~22o))A^ *Ha*V i^EJ-EAj o.t^o^ Sf7l a 3^1 ^^^Cf. 
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IKS) 







<§7l 


o o a 






13 


PLA-COOH(540) 


NaHC0 3 


PLA-COONa 


540 


96 j 


14 


PLA-COOHU140) 


Na 2 C0 3 


PLA-COONa 


1140 


95 


15 


Ac0-PLA-COOH(1140) 


Na 2 C0 3 


AcO-PLA-COONa 


1140 


95 


16 


Palm0-PLA-COOH(1140) 


NaHC0 3 


PalmO-PLA-COONa 


1140 


96 


17 


PLA-COOHU550) 


KHCO :! 


PLA-COOK 


1550 


98 


18 


PLA-COOH(2100) 


NaHC0 3 


PLA-COONa 


2100 


95 


19 


PLGA-COOH(920) 


Na 2 C0 3 


PLGA-COONa 


920 


98 


20 


PLGA-COOH(1040) 


NaHC0 3 


PLGA-COONa 


1040 


93 


21 


PLGA-COOH(1180) 


K 2 C0 3 


PLGA-COOK 


1180 


92 


22 


PLGA-COOHQ650) 


NaHC0 3 


PLGA-COONa 


1650 


98 



< ^<4] 1> pH<H| i4« n l^fl ^ 



D,L--I-&]^B^ M-B.#<g(^5 &*r^ 1,000 ^&^o\) ^91 pH* n l€ ^ <^^-» J*?}** 

^ o.c^ n]^o] 03^37)^ DLS(dynamic light scattery, ZetaPlus, Brookhaven Instruments Corp.)* °] 



[S 4] 



PH 




D i-is] 3j^oj^ a7 | (nm) 


2 


X 




4 


0 


12 


6 


0 


12 



^"71 Ji£r*Rr P H 4 ^-g-QP^^ n }^^- <g>g*M oj.,0 ^_g.oj,ol £]^o.^ ( ^-g-<2>^ pH» 4 ^Sj-S i^3>« 



< 2 > ^-Af^c-fl n}.^ 



€-^f^°l 200, 500, 700 tg.ol D,L-#b1^eav^- zVzj- =§^^°lj * -g-sfli-i- ^-#S>Ji pH# 

4. ^r^5 ^r^l 200 D,L-#e] ^ a> o. n|o ^-g-<2joj $0.14, ^Jg-S- ^l-^oj 50 0 D,L-# 

3 §T M£ ^#£153^, ^-g-^s} pHfe 1 -2 $tr. -JM pH» 6.5 - 7.5S- a^g*H D,L 

-^^-EAj-g- J|-sflAl^l n]>g^ oj^ H7 |^. DLS(dynamic light scattery, ZetaPlus, Brookhav 

en Instruments Corp.)l- °l-§-5H ^r^rA^. ^^1-37]^| cfl*! ^*r^ «>7l 3. 5<Hl q-E^ojc}.. 



- 13 - 



^H-^-sj ^-2003-0032896 



[3. 5] 



^ 5 j^£AHHt£) 




200 




500 


9.2 


700 


12 



^aHI 1-125] f.e]34-EAj. -f}-£;*I]» ^ nfl^r ^ A i^i4B# f-^S. pH«- ^^5^^ ^fcji, ^a]o\] i 3 ~ 2 

1- ^<?1 pHfe 6.5 ~7.5°1 &<=]-. #5]31-eaj. -B-H^fl^ -g-sfltE. ^-ff-^°ll 5^}^- 3 

0^1}^ €»<H ^ ^rfe 10 m^l i-g^U g^r ±t9l ^ 3717}- 200 nm^ "9 

^-7} ^£7]- 5) iL<4 #e|^EA} -fj-si^ -§.o]j ^ ^ 3} o.j=L ^o^cf. 



a *V, n]^ fgAj ^-ol5]-7l Aj. 7 ) jt^-^J-s. PBSCPhosphate Buffered SalineXpH 7.4H1 ^-o<H SEC( 

Size Exclusion Chromatography, Water 410 Differential Refractometer)* °l-g-5M ^^sj-^c}. NaCl(6 g/mi) 
«- i«-*rfe PBS* o]^o_s. S}J1, ^5L^ 1 nrf/min^S s)-7l £ 3 ^ a 6£- ^S. £ 14 

# n]^^ <gAj ^ufl ^ojcf. 



H£4 *£(ng/int) 


PLA-COONa^l ^3(a) 


4* PLA-COONa^] ^3(b) 


a/b 


5.25 


60,107 


132,913 


0.45 


12.5 


154,690 


266,794 


0.58 


25 


355,459 


508,965 


0.70 


50 


797,774 


947,810 


0.84 




u \ A i°} PalmO-PLA-COONa ^3(a) 


4* PalmO-PLA-COONa^] ^3(b) 


a/b 


6.25 


1,735,374 


91,192 


19.03 


12.5 


3,773,480 


157,852 


23.91 


25 


7,836,980 


267,143 I 


29.34 


50 


16,600,792 


537,877 | 


30.86 



£ 3°1H J£^r ^o], isjje^ a^a] n)A^o) xgAjs} ji-g-*)- ^-«-(a)^ -g-sfl^l Jl&*r -^-&(b)^ A3.7} 
^ S}-o]^. - 212*°-^, C£*V Aj- 7 1 £ 6o1 ] A ^ ^fe «]-£]- ^-o] , Jl^-7.1-2] ^Sl» ^lSVTl] nl^o) ^ Aj ^ 



SE^T, A o V 7l S 4S] ^ifS-Y-Ei, S^-7s>2l #ff-ofl o|-5]- nj^o] ^ Aj E ] ^ ^ £ ofl ^>ol 7 > * ^ ^ Slcf. §V°1^ 

zze]3l, ^7) ^^sl nj^oj oj7j. 37 |=. DLSfdynamic light scattery, ZetaPlus, Brookhaven Instruments Corp.) 
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5 j5-°J*k37l(nm) 


JL$*\ ^-g-<*{ ^£(mg/m£) 


13 


10 


10 


14 


12 


10 


15 


15 


10 


16 


21 


10 


17 


15 


10 


18 


21 


10 


19 


12 


10 


20 


13 


10 


21 


15 


10 


22 


18 


10 



SL 7<HH rife «><4 ^-o], igAjsj n^o] jg-g. o^j. 37 } fe i 0 ~21 nm^-g- &tf. "l^oj 37 |fe, J3I-g-7} 

^sfl ^*cMr f-^ ^71 ?V *fl£:g~g- 7>^*>7fl *Rr, 100 nm <=>}^}s] 3.7)7} *H=K & 1W1 

-*7l ofl aj^-*). 37l s ^.g. ^ V o^af, n]^e1 3.7l7> *j-<H3 nj^fi] tf^o] 7 ] nflfeo)] 2} -fi- 

ll^ ?V idCf. 



< ^o)l 4> "dr-g-^ <^#^ 7>-g-s|- a]^ 



S££f2l -fM-g- D Hl **r°H Iha- -S-^aj* all at # 4-§-, Sl**tf7l3. -H-71-g-Bfli- ^t^sI-ji, 31^7} 2) 

£^-#-g- 7)l^SV^cf. ol» pH 4~8<?1 ^-g- 0 -*H fe^cf. ^« «t* «-T°r ^-g-^-8: ^$3.7)7} 

200 nm«?l ^31^ °l-g-*M -g-«flsl^ g>fe °fl~g. TflTRV 3, ^-g-°!j f^S] fe5L» <**fl H5.o]-S.ziEfl3l 

S. ^^>^Cf. ZL ^2ffe Sf7l S 8°fl M-^-tflSatf. 



[S 8] 









Dl^lH7l(nm) 


SM-g-Sl]5L(mg/m«) 


PLA-COONa(lHO) 




5 


14 


25 


PLA-COONa(lUO) 




10 


24 


20 


PLA-COONa(lHO) 




15 


30 


15 


PLA-COOK(1550) 




1 


18 


15 


PLA-COONa(2100) 




5 


28 


21 


PLGA-COONa(1040) 




10 


35 


22 


PLGA-COONa(1040) 




5 


16 


25 


PLGA-COOKU180) 




2 


18 


10 


PLGA-COONa(1650) 




10 


29 


23 


PalmO-PLA-CO0Na(1140) 




10 i 


34 


23 
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CDCl 3 ^D 2 0ofl cf-g-^H-NMR #3} £ 4 ^ £ 5°fl q-E^vflojcf. 

£ 4«IM, CDCl 3 fe -^-7l-g-Dflol7l a))-g-ofl #21^eaV -^-i^]7> n|^^- ^^sl-^l nJ-BM. uj^^ 

#A]7l^ 1{-Aj 3]37> 7.0-8.2 ppm°lH M-E^i}. a}*)*} £ 5°1H iLfe -g-sfl=H 
7^ D 2 0o\] ^91 f£l^ &5L*]}2\ nl^ofl 2l*}| ^£1^ 7>-g-S)-£l ^ i R-NMR 

*|HH 4^l7lofl 313.71- 7.0-8.2 ppm^W S^t}. 4€^^-i 0 l f-^S^ °-^]o) u] 
>t<Hl lr&| *M ^(core)* ^^SV^ NMR *}%2] <3^-8r Q*] %t>}7] nfl-g-°14. 

< 5> pH 21$^ \+-g-^ <9S ^"-fr *ll8 ^12: ^ 2j7l- 



A o v 7l ^Al^l 13<>1H D,L-fe)a-E^ M-Bf-'g 900 mg^l- S^^i^ 100 rag-fr <>H1# 10 m«°fl -g-*fl*l?] 

^ 3l-?^£7l« ol-g-SH ^lTlsl-i, D,L— I-el^M q-Hf-^sl- Aj-ola^^^s^ol 5<^Sl-7l] 3.^11- ^Jl, 

oil- HBllil <a-zh5}o=l 3)^ 1 cm, ^1 2 mm^ ^#-§- *\]2ii5}<%T^. A\o]3.S.^^Q th-fr pH 2 <g-*]- *r-g- 

°A 10 me<H| 7>SVji, 37 "C^l afl^spS*! Al^-ofl aj-g. ^-g-<a»<J) 2 *\Q ^ ?MH^M-B-§- 

-8: 7>S}<*| ^-§-°JjSl P H» 6.25. 2:^*1 ^ ^27^1*1 HflW^^ ^-g-°->Hl -g-*fl^ ^*l-$cl-. ^ 

£ 6°)1 i-l-^Si^-. 



51 6<H1a-1 v\2\ ^o], p H7l- 2°] M^lMfe I-S^eav o. £ ^ 7 |. 7>-g-S}- £|xl ^71 nfl^-<^l ?}t^ 

*1 H o V #5l*l ^14. ^ ^, pH» 2olH 6O.JL 2:^5>^, #e)^-EA]- -ft-£X|7} n]^ ^EflS. Ot^.^- Jt^*!"^^ A^A^] 

7}-%rfH-S\o] olfo] ^r-g-^^S. ^xl- « 0 >#El7ll ^cf. £E*h pH» 2:^ -f 1 Al^V vflofl 80 %^51£) 

°1 ^-^a!-^, 2 Al^l $-o\}±- 100 aI^K 

^7l ^-M^l, AfolS^L^i^-g- 7>-g-J}-Al7lfe #Bl?4-M -fi-S^m pHSl. Ol"^ 7>-g-S|-^^- ^ ^ 9\°-^, 

pH 2^ ^ Al^Vofl af-S 71-g-Sl- ^ ^ Slcf. £^1, \+-g-Aj q^ # ^ ^^.^ ^e]5J-j=AV ^1^^. 7^^ E 

Aj-^^. a ><^ ^-ol ; rgvio] 71-s^-aIai. 71-s.^-aIaj. <^^:e)^<S^ ^Eflo]^ ^ig^- ^-7>^=ol 500 ~ 2,000 

-g- t^<Hl 21^ 1-BlgJ-EA]. pH 4 °Kl"2l ^-g-^^l -g-^fl ^ ^1^^ ^ i^^7l7> 5^^" o]^o] 

-i- ^ Si -5-^, °1 ^1 n 1^2l a7l7> 10-21 twS. 3.7)3. \+^-A^ uJ-^-^sl-cf. at!", ^J- 

71 n]^^ vJ-g-Aj M]-cH) 4°o l t}" <5t# Al^^lS -g-g-o] 7>^5l-cl-. 

(57) 

^^J- 1. 

^ ^Cjofl ^H^-AlAj.^. f^5}D| , pH 4 °1A 0 VO} ^^.0«ol]A^ D]^^- ^ Aj ^ ^- ffffe 5>7l S]-^^ 1 2l 

SJ-Sj-Ai ! 

RO CHZ — ("A-j-f-B-)— COOM 



(Aj-71 
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^7)]^-^ ^-2003-0032896 



A tt — c— o-chz— ol 31 f 



O 0 
B — C— 0— CHY— , — 0— CHaCHrfUaai-ab— 51 tt 



Z ^ Yfe oflfUl Sfe 311^71 olo), 

n£- 1-303} ^olo], 
m-& 0-20^1 ^^o]cf.) 

*ll 1*<H1 Sa°H, M°) £fe el#<?] 3}^ Sl-fe -B-^l. 

^^8" 3. 

*fl 1*<M1 5Sl<H*l, #?1 Ro] c^l-i-o^l £ fe ^o| E oj 7l oj ^ m^i^ s}^ #e)3*-H^ -a-i^l. 

1*<H1 5tM>H, A <M -^-£^17]- ^*j-g- §7)-^= 500-2,000 ^so] ^J-g- -^iLii. sffe I^bJ-ea]. -a-t 

^^8- 5. 

ElsAV^ ^^1, D,L-^-BW ^S^so} ^f^fl HL^ D,L- Aj-sj. 1,4- ^ 4^>-2--&^ ?f^*fl<?l ^-i: 

#71 #31151 ^-§-°fl =g^^r» 7>5l-^ #el^-jEL^V -8-5i*fl# %'*U]^a1 Z\^7\^2\ %^SL^^ *fl7lSRr #7ll(#3l 
2), 

#71 #e|^-EAV 0-5Lz]]S. ^ rr fe o^V^ ^-g-<3}-g- 7 |.g|.^ -g-gfl^ tMI ( 3), 
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*7j|^-*| ^-2003-0032896 



^-e^V £fe ^1(^1 5)* i^fe -fr51*fl *fl£E«<Hi. 

7. 

^ 6lHl 5tl°H, #7)1 121 ul-g-^si^ 100-200 °C°1 ^-8: ^'ilsL SVfe #2l^-H<L> 

^T 1 * 8. 

6*cM| 5U°1*1. tMt 1^ 25-0.1 mrnHg 2} ^ "ir ^ <>-3- f>\$r f-e)^-H 

9. 

6«J-ofl 9X°]^\, ^7) #31 42] #el^-H^V *|#sRr #7^ ^7] #74132] ^-g-<3H |7}S}oj ^ ^ a] ?1 

$SLE. ^l^-<H^m 5Jir ^> °.iL -t5^EAf O.^^) ^)^HVH] 

10. 

*fl 9X°)*\, ^7] #31 42] ^el^EA}- #7\)7} Aj-7] ^-74132] ^-g-oflofl 0.7] -g-nfll- ol-g-sH 

^^S" 11. 

3l 6*<H a o v 7 ] 50] ^ ^e^o] BVA>^iufe = e!a1-#H#, ^^f±tf, ##^-§- Hlfe fMV«M# 

12. 

2_*1 = s.a1 7 >e^.AlA]. o.^^ SLSc*\m 7}^, #<&Z}°\]*] ^-g^fe #7fl(i=4-7fl 1), 

^7] #74112] ^^#^1 ^^r* 7}H}o) ts]tBtU^1t A^xf^ Jlt>|# ^Ti.5]-^ ^7fl(^l 

2), 

Aj- 7) #^5J-EAV ^-5.^11- 5Efe ^-g-°J?-a- 7HH -g-^fl^7lfe #741(^74) 3), 

A oM ^7fl3^ ^-g-°-« o.5.^-E^ ^sl^H# -B-H^ll- #741(1=4-7414), 

^"71 4#74HH <£o];jl iSlEO-EAV -^£^14 ^AJ. J=L^.g. <*J|- 0H)EA]- i <* ^ efl-ftXt, <g 5}. ^-n] E A]- 

nfl^ £fe Jl:SL£L5}- o)]^^. o] = ol^l $o])a] A4f»:g o]i- s)-u|.<4 HV-g-A] ^ *1H.^-Al7l ^^71* *)&*]7}±: 
^TlK^^l 5), ^ 

Aj-71 ^1^-^ #el^M -fr5EAflo|] ^^■el'S* |7}5}oj Sl-SVA) 12j R o] c»H]^7) > ^^^71, C]]?Vt<y7l, ^-n) E 

<^7], o))l7l SEfe o)|^7|o] 1-el^EAV oj^ ^7l](t}-74] 6)1- £ts}^ 1-Hl^-H<4- -B-£^| ^1^^^. 

13. 

Ai<H^, ^71 <y-7ll 12] ^f'^- aV^-^-SL^ 100-200 "C°l 5!-g- ^-^^-^L Sj-fe -R-£*fl ^l3:»o V ^. 
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14. 

31 12*<H1 9l°)*\, #7l #31 l°\ 3rf^ 25-0.1 mmHg 2} <#5j gioflAl ^sfl^]^ f^iS f;}^ 

^T 1 * 15. 

31 12*<H1 sa°H, #71 #31 421 #e]5VEAV -B-s«fl* ^#*Rr #3lxr #71 #3)321 ^-§-°->HI |7}5M ^3*1 
31 t 1 * 16. 

31 12^1 SH*!, #71 #31 421 #el^"EA]. ^-S^ll- *!#<5Rr #3lfe # 7 j #31321 ^-g-^ofl -fM -g-nfll- ol-g-Sj-al 
?>3^7l ^7l» ^--frtb *el^#^r ^#*Rr 3* ^-^^-S. #sms# *5L*fl 312^. 

3^8" 17. 

31 12*M floH, #7l #31 521 ^Sl^Ol ^ il |Ef i ^^ fi ^K~£M, E};AV2}-# gl- El-AVe) 

#il:sL ol^^^l ^ ^oflA] AjBnsq^ ^ a-^ o.jl -R-5L31 312^. 

18. 

31 vfl^) 31 5«J- ^ oli, ev «j-o| fEl^EAj -fj-5131* S«-*Hr Jl-g^l- H-^*}^ JL&x} 

^^U" 19. 

31 1«J- vfl^l 31 5*J- ^ # *j-2l 1-el^S^t -B-51311- SWfe 3L^-x> nl^ qi«o|| vj-§-^ ^#°1 ^slfe ^-fr 

5L# 1 

CH, b CH, »> 
I I 
HO-GH-C(0)-[-0-CH-C(0)-]„-OH 




PPM 6 5 4 3 2 1 



*7fl^-«i ^-2003-0032896 



CH 3 b CH, b CH 3 b 

HO-CH-C(0>[-0-CH-C(0)-] m -0-CH-C(0>0-Na 



J 




J 




^ 3 



50.00 - 
40.00 
30.00 
20.00 
i0.00 
0.00 



(a) 



\ i 



2.00 4.00 G.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 
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